X-RAY FLUOROSCOPIC APPARATUS 



Background of the Invention 

1, Field of the Invention 
5 The present invention relates to an X-ray fluoroscopic 

inspection apparatus . More particularly, the invention 

i V 

relates to an X-ray fluoroscopic apparatus which is applicable 
to an apparatus for displaying a fluoroscopic image of an object 
to be fluoroscoped on a monitor screen or radiographic 
10 fluoroscopic image, and also to an X-ray CT apparatus for 
constructing a CT image from the fluoroscopic image. 

2. Description of the Related Art 

In the X-ray fluoroscopic apparatus, such as an industrial 

15 X-ray fluoroscopic inspection apparatus, an X-ray camera 
containing an image intensifier, a CCD camera and the like is 
disposed in opposition to an X-ray source . An obj ect (referred 
to as a sample) , such as a sample, is located between the CCD 
camera and the X-ray source. The X-ray camera radiographs an 

20 X-ray fluoroscopic image of the sample. 

Normally, a sample table is disposed between the X-ray 
source and the X-ray camera. The sample table positions the 
sample so that a desired viewpoint on the sample is located 
within a visual field of the X-ray camera. The sample table 

25 is movable in two axes (x-axis and y-axis) , perpendicular to 
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each other, on a plane along a surface of the table. The sample 
table is rotatable about a z-axis perpendicular to the x- and 
y-axis, viz. , extending in an optical axis of the X-rays emitted 
from the X-ray source. 
5 This kind of X-ray fluoroscopic apparatus is equipped 

with a mechanism which moves the X-ray camera and the sample 
table in an optical axis (z-axis) direction of the X-rays emitted 
from the X-ray source so as to vary a magnification factor of 
the fluoroscopic image as desired. Some type of the X-ray 

10 fluoroscopic apparatus is further equipped with a mechanism 
which tilts the X-ray camera in a predetermined direction with 
respect to the optical axis of the X-ray source so as to enable 
the camera to fluoroscope the object at an inclination angle. 

The X-ray fluoroscopic apparatus with the tilting 

15 mechanism involves the following problem. An operator places 
a sample on the sample table, and positions the sample table 
so as to have a desired viewpoint on the sample in a state that 
the X-ray camera is positioned on the optical axis of the X-ray, 
for example. Then, the operator tilts the X-ray camera to 

20 fluoroscope the sample at the inclination angle. At this time, 
the viewpoint on the sample moves within the visual field or 
moves out of the visual field, disadvantageously . In this case, 
even if the sample table is moved in the x-axis or the y-axis 
direction so that the viewpoint falls within the visual field 

25 of the X-ray camera, a distance (SOD) between the X-ray source 
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and the sample at the position of the table before the camera 
is tilted will change from the original distance. Therefore, 
even if a distance (SID) between the X-ray source and the X-ray 
detector is fixed, a fluoroscopic magnification factor 
5 represented by SID/SOD changes from its value before the camera 
is tilted. 

In a case where a rotating mechanism for rotating the 
sample table is put on the mechanism for moving the table in 
the x-axis and the y-axis directions, the following problem 

10 arises. When the sample is put on the sample table and the 
viewpoint on the sample is positioned so as to be located at 
the center of a visual field of the camera, and the table are 
rotated, the viewpoint is sometimes greatly shifted from the 
center of the visual field of the X-ray camera since the rotary 

15 shaft of the sample table has been moved in the x-axis and the 
y-axis directions. In such a case, when the sample table is 
rotated, the viewpoint moves out of the visual field while 
describing an arc. 

There is known a technique to solve that problem (see 

20 JP-A-2001-249086 (pp 3 to 12)). In the technique, the 
correction amounts of the movement of the sample table in the 
x-axis and the y-axis directions are successively computed so 
as to keep the original position of the viewpoint within the 
visual field when the X-ray camera is tilted or the sample table 

25 is rotated. The moving mechanism for the x-and y-axis direction 
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movements is driven by using the computing results. 

Where this technique is used, the viewpoint always stays 
within the visual field of the X-ray camera even if the X-ray 
camera is tilted or the sample table is positioned and rotated. 
5 In particular, an efficiency of the work of f luoroscoping the 
sample at high magnification factor is considerably improved. 

The above-mentioned related-art tracking technique has 
the following disadvantage. A set of x and y coordinates of 
the position on the table at which the operator first sets the 
10 sample will change in x and y directions by quantities of the 
movement-amount correction after the camera is titled or the 
table is rotated. This makes it difficult for the operator 
to use values of the x and y coordinates as the reference for 
fluoroscopic visual field position on the sample. 

15 



Summary of the Invention 

For the above background reasons, a first object of the 
present invention is to provide an X-ray fluoroscopic apparatus 

20 which keeps an original position of the viewpoint of the sample 
within the visual field of the X-ray camera and an original 
fluoroscopic magnification factor when the X-ray camera is 
tilted, and further, keeps the X and Y coordinates of a desired 
position within a visual field of the X-ray camera at which 

25 the operator sets a viewpoint of the sample before the X-ray 
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camera is tilted, and hence, allows the coordinates to be used 
after the camera is tilted, 

A second object of the present invention is to provide 
an X-ray fluoroscopic apparatus in which even when the sample 
5 table is moved in the z-axis direction in a state that the X-ray 
camera is tilted, the original position of the viewpoint of 
the sample within the visual field of the X-ray camera is kept 
unchanged, and also in this case, the original X and Y coordinates 
are kept unchanged and may be used after the sample table is 
10 moved. 

To achieve the first object, there is provided a first 
X-ray fluoroscopic apparatus comprising: 
an X-ray source; 

an X-ray camera located at a position on which X-rays 
15 emitted from the X-ray source are incident; 

a sample table, located between the X-ray source and the 
X-ray camera, for supporting a sample; 

a tilting mechanism for tilting the X-ray camera to a 
given tilting direction; 
20 a positioning moving mechanism for moving the sample table 

in x- and y-axes, orthogonal to each other, on a plane along 
a surface of the sample table in order to position a sample 
to be within a visual field of the X-ray camera; 

a rotating mechanism for rotating the sample table 
25 together with the positioning moving mechanism about a z-axis 
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extending in directions in which the sample table moves to and 
from the X-ray source, the z-axis being orthogonal to the x-axis 
and the y-axis; 

a position correction moving mechanism for moving the 
5 sample table together with the rotating mechanism and the 
positioning moving mechanism in the tilting direction of the 
X-ray camera; 

a z-axis moving mechanism for moving the sample table 
together with the position correction moving mechanism, the 
10 rotating mechanism and the positioning moving mechanism in the 
z-axis direction; and 

a tilting tracing mechanism for driving the correction 
moving mechanism and the z-axis moving mechanism according to 
a tilting angle of the X-ray camera while not driving the 
15 positioning moving mechanism, when the X-ray camera is tilted 
by the tilting mechanism, so that a viewpoint of the sample 
and a fluoroscopic magnification factor before the X-ray camera 
is tilted can be kept. 

To achieve the second object, there is provided a second 
20 X-ray fluoroscopic apparatus comprising: 
an X-ray source; 

an X-ray camera located at a position on which X-rays 
emitted from the X-ray source are incident; 

a sample table, located between the X-ray source and the 
25 X-ray camera, for supporting a sample; 
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a. tilting mechanism for tilting the X-ray camera to a 
given tilting direction; 

a positioning moving mechanism for moving the sample table 
in x- and y-axes, orthogonal to each other, on a plane along 
5 a surface of the sample table in order to position a sample 
to be within a visual field of the X-ray camera; 

a rotating mechanism for rotating the sample table 
together with the positioning moving mechanism about a z-axis 
extending in directions in which the sample table moves to and 
10 from the X-ray source, the z-axis being orthogonal to the x-axis 
and the y-axis; 

a position correction moving mechanism for moving the 
sample table together with the rotating mechanism and the 
positioning moving mechanism in the tilting direction of the 
15 X-ray camera; 

a z-axis moving mechanism for moving the sample table 
together with the position correction moving mechanism, the 
rotating mechanism and the positioning moving mechanism in the 
z-axis direction; and 
20 an in-changing-magnif ication-f actor tracing mechanism 

for driving the correction moving mechanism according to a 
movement amount of the sample table in the z-axis direction 
while not driving the positioning moving mechanism, when the 
sample table is moved in the z-axis direction in a state that 
25 X-rays are tilted by the tilting mechanism, so that a viewpoint 
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of the sample before the movement of the sample table in the 
z-axis can be kept. 

In the invention, the dedicated moving mechanism is 
provided separately from the positioning moving mechanism for 
moving the sample table in the x-axis and the y-axis directions . 
The dedicated moving mechanism corrects a position of the sample 
table when the X-ray camera is tilted or when the sample table 
is moved in the z-axis direction in a state that the X-ray camera 
is tilted. The dedicated moving mechanism is provided closer 
to the base side (when the respective mechanisms are vertically 
arranged, it is located under the positioning moving mechanism. 
The base side will be referred to as "lower side", and a side 
opposite to the base side will be referred to as "upper side") 
than the positioningmovingmechanism. The rotating mechanism 
for the sample table is disposed under the positioning moving 
mechanism for moving the table in the x-axis and the y-axis 
directions and above the dedicatedmoving mechanism exclusively 
operated for the correction. Further, the z-axis moving 
mechanism is provided for moving all the mechanisms in the 
z-axis . 

In the first X-ray fluoroscopic apparatus, the viewpoint 
and the fluoroscopic magnification factor, which are before 
the camera is tilted are kept as they are in a manner that when 
the X-ray camera is tilted by the tilting mechanism, the 
positioning moving mechanism for moving the table in the x-axis 
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and the y-axis directions is not driven, but the correction 
moving mechanism, located thereunder, for moving the sample 
table in a tilting direction of the camera and the z-axis moving 
mechanism, are driven. The coordinates on the sample table 
5 which are set by the positioning moving mechanism at the time 
of camera tilting are left fixed. Accordingly, the original 
coordinates which keep the viewpoint and the fluoroscopic 
magnification factor, may be continuously used. 

In the second X-ray fluoroscopic apparatus, when the 

10 sample table is moved in the z-axis direction in a state that 
the X-ray camera is tilted by the tilting mechanism, the 
correction moving mechanism is driven according to an amount 
of movement of the table in the z-axis direction, whereby the 
viewpoint of the sample set before its movement in the z-axis 

15 is kept. Also in this case, the original coordinates of the 
sample table remain unchanged, and hence, may be used as they 
are . 

In those X-ray fluoroscopic apparatus, the table rotating 
mechanism is located under the positioning moving mechanism. 

20 Accordingly, even when the sample table is moved in the x-axis 
and the y-axis directions by the positioning moving mechanism, 
the positional relation between the X-ray camera and the rotary 
shaft of the sample table remains unchanged. Accordingly, it 
is possible to prevent the viewpoint from moving out of the 

25 visual field of the X-ray camera. 
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Brief Description of the Drawings 

Fig . 1 shows an arrangement of an embodiment of the present 
invention which contains amechanical arrangement shown inmodel 
5 form and an electrical arrangement shown in block form; 

Fig- 2 is a diagram useful in explaining operation of 
the X-ray fluoroscopic apparatus when an X-ray camera is tilted 
in the embodiment; and 

Fig. 3 is a diagram useful in explaining operation of 
10 the X-ray fluoroscopic apparatus when a sample table is moved 
in the z-axis direction in a state that the X-ray camera is 
tilted, in the embodiment. 

Detailed Description of the Invention 

15 The preferred embodiments of the present invention will 

be described with reference to the accompanying drawings . Fig. 
1 shows an arrangement of an embodiment of the present invention 
which contains a mechanical arrangement shown in model form 
and an electrical arrangement shown in block form. 

20 An X-ray source 1 formed with an X-ray tube is disposed 

such that an optical axis L of X-rays (= center axis of X-rays 
irradiated) is oriented in a vertical direction (z-axis 
direction) . A sample table 2 having a surface expanding in 
a horizontal plane (x - y plane) is disposed above the X-ray 

25 source 1. Further, an X-ray camera 3 is disposed above the 
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sample table 2, while being spaced from each other by a 
predetermined distance. 

The X-ray camera 3 may be tilted, by a tilting mechanism 
31, to a desired angle about an axis (IT axis) extending along 
5 the x-axis as the center axis with a focal point of the X-ray 
source 1 as the center position, viz., on a z - y plane. The 
X-ray camera 3 may be moved at a desired tilting angle in 
directions (Iz-axis directions) in which the camera moves to 
and from the X-ray source 1, by a camera moving mechanism 32. 

10 The sample table 2 is movable in the x-axis and the y-axis 

directions, orthogonal to each other, on a horizontal plane 
when an operator operates a y-axis moving mechanism 21 and an 
x-axis moving mechanism 22 which are provided under the sample 
table 2 on an operation board 7 described later on. The y-axis 

15 moving mechanism 21 and the x-axis moving mechanism 22 cooperate 
to form a positioning mechanism for positioning a sample S within 
a visual field of the X-ray camera 3. 

Arotatingmechanism 23 is disposed under the y-axismoving 
mechanism 21 and the x-axis moving mechanism 22. The rotating 

20 mechanism 23 rotates the sample table 2 about an axis (= 9 axis) 
along the z-axis. When the rotating mechanism 23 is driven, 
the sample table 2 is rotated about the .9 axis, together with 
the y-axis moving mechanism 21 and the x-axis moving mechanism 
22. 

25 A yT-axis moving mechanism 24 to be described later is 
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disposed under the rotating mechanism 23. The yT-axis moving 
mechanism 24 corrects a position of the sample table 2. When 
the yT-axismovingmechanism24 is driven, the respectivemembers 
located above the yT-axis moving mechanism 24 , viz., the sample 
5 table 2, the y-axis moving mechanism 21, the x-axis moving 
mechanism 22, and the rotating mechanism 23, can be all moved 
in the y-axis direction, which is along the tilting direction 
in which the X-ray camera 3 is tilted by the camera tilting 
mechanism 31. 

10 When a z-axis moving mechanism 25 is driven, the sample 

table 2 and all of the moving mechanisms are moved in the z-axis 
directions in which those are moved to and from the X-ray source 
1 . 

A sample S as an object to be fluoroscoped is placed on 
15 the sample table 2, and an underside of the sample is irradiated 
with X-rays. The X-rays transmitted through the sample S are 
incident on the X-ray camera 3. The X-ray camera 3 consists 
of, for example, a combination of an image intensifier and a 
CCD camera, which is known. Instantaneous output images from 
20 the X-ray camera 3 are successively fed to the image processing 
unit 4, and then a fluoroscopic image of the sample S is displayed 
by the display device 5. 

Motors as drive sources for the y-axis moving mechanism 
21, the x-axis moving mechanism 22, the rotating mechanism 23, 
25 the yT-axis moving mechanism 24, the z-axis moving mechanism 



12 



25, the tilting mechanism 31 and the camera moving mechanism 
32 are all under control of control signals output from an axis 
control unit 6. The axis control unit 6 mainly contains a CPU 
and its peripheral devices, and is connected to the operation 
board 7 by which an operator enters various commands into the 
X-ray fluoroscopic apparatus. The operator operates the 
operation board 7 to drive the mechanisms other than the yT-axis 
moving mechanism 24 to move the sample table 2 and the X-ray 
camera 3 as desired. 

The axis control unit 6 includes a memory for storing 
a current position of the sample table 2 or the X-ray camera 
3 when it is driven by each mechanism, and contains a visual 
field/ma gni f ication factor keeping program installed thereinto . 
When the X-ray camera 3 is tilted, or when the sample table 
2 is moved in the z-axis direction during the X-ray camera 3 
being titled, the sample table automatically moves, under 
control of the program, to thereby keep the visual field and/or 
the magnification factor, which are originally set. 

Firstly, operation of the X-ray fluoroscopic apparatus 
when the X-ray camera 3 is tilted will be described with reference 
to Fig. 2. When the operator operates the operation board 7 
to enter a drive command into the tilting mechanism 31, the 
axis control unit 6 drives the tilting mechanism 31 to tilt 
the X-ray camera 3. At the same time, the axis control unit 
6 drives the yT-axis moving mechanism 24 and the z-axis moving 



mechanism 25, which are provided for the sample table 2, to 
operate those mechanisms in the following ways. Therefore, 
those mechanisms trace the tilting operation of the X-ray camera 
3 to thereby keep the visual field and the fluoroscopic 
5 magnification factor, which are originally set before the X-ray 
camera is tilted. 

It is assumed that a distance between the X-ray source 
1 (= focal point. The same shall apply hereinafter.) and the 
X-ray camera 3 when a tilting command is issued, is SID, and 

10 a distance between the X-ray source 1 and the sample table 2 
under the same condition is SOD. It is supposed that the sample 
table 2 is arcuately moved in synchronism with the tilting 
operation of the X-ray camera 3. Then, a moving speed "vt" 
of the sample table 2 is computed by the following equation 

15 (1) 

vt = co • SOD (1) 
when the X-ray camera 3 tilts at a speed "vi", and an angular 

velocity is co (vi = co SID) . 

To realize an arcuate movement of the sample table by 
20 use of the yT-axis moving mechanism 24 and the z-axis moving 
mechanism 25, a moving speed "vyt" of the yT-axis moving 
mechanism 24 and a moving speed "vz" of the z-axis moving 
mechanism 25 are computed by using the following equations (2) 
and (3) . 

25 vyt = vt • cos(|>t = cocos^t ■ SOD (2) 
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vz = vt • sin<|)t = cosin<j>t • SOD (3) 
where §t = instantaneous tilting angle. 

A movement amount "yt" of the sample table in the y-axis 
direction and a movement amount "z" of the same in the z-axis 
5 are given by 

yt = SOD sin<t>t (4) 

z = SOD (1 - cos <|>t) (5) 

When the operator operates the operation board 7 to issue 
a command to tilt the X-ray camera 3 to an angle <}), the tilting 
10 mechanism 31 operates in response to the tilting command. At 
the same time, the yT-axis moving mechanism 24 and the z-axis 
moving mechanism 25 automatically operate in accordance with 
the angle <j> and the angular velocity co . Therefore, the sample 
table 2 moves at the moving speed "vyt" in the y-axis direction, 
15 by the movement amount "yt", and moves at the moving speed "vz" 
in the z-axis direction, by the movement amount "z" . The tilting 
mechanism 31, the yT-axis moving mechanism 24 and the z-axis 
moving mechanism 25 are collectively managed and controlled 
by the axis control unit 6. While the operator operates the 
20 operation board 7 to drive the tilting mechanism 31, the yT-axis 
moving mechanism 24 and the z-axis moving mechanism 25 operate 
as mentioned above. Therefore, in theX-rays fluoroscopic image 
displayedby thedisplay device 5, only a fluoroscoping direction 
progressively changes, while the center of the visual field 
25 and the fluoroscoping magnification factor remain unchanged. 
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To correct the position of the sample table 2 as mentioned 
above, the y-axis moving mechanism 21 is never driven, so that 
the x and y coordinates on the sample table 2 that is operated 
by the operator before the X-ray camera is operated are left 
5 unchanged. Accordingly, the operator can position the sample 
table 2 by using the coordinate values after the X-ray camera 
is tilted. 

To automatically correct the position of the sample table 
2 in order to keep the viewpoint of the sample and the fluorescent 

10 magnification factor, which are originally set, at the time 
of tilting the X-ray camera 3, the SOD is used for the distance 
from the X-ray source 1 to the sample table 2 in the computation 
mentioned above. To keep more accurately the viewpoint and 
the fluorescent magnification factor, which are originally set, 

15 a distance from the X-ray source 1 to a marked part on the sample 
S, viz., a true SOD, is used in place of the SOD used in the 
computation already described. However, the distance from the 
X-ray source 1 to the marked position on the sample S is not 
known exactly. Accordingly, the true SOD is obtained in the 

20 following manner, and it is automatically obtained. 

In a state that an X-rays fluoroscopic image is displayed 
by the display device 5, the marked part is specified on the 
image. Then, in this state, the sample table 2 is moved by 
a distance A in the x-axis or y-axis direction, and thus, the 

25 marked part within the sample S also moves by the distance A 
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and the marked part on the screen also moves. A ratio of a 
movement amount o of the marked part on the screen to the distance 
A represents a fluoroscopic magnification factor on a plane 
on which the marked part lies. Therefore, a fluoroscopic 
5 magnification factor P of the marked part can accurately be 
computed in the f ollowingmanner . That is, a program is prepared 
by using the image processing technique such that when a tilting 
command is issued, the sample table 2 is moved, for example, 
in the x-axis direction so that the marked part moves by the 
1 0 distance a on the screen and is movedback to the original position . 
A movement amount A of the sample table 2 at that time is also 
detected. 

The distance SID from the X-ray source 1 to the X-ray 
detector 3 can be exactly known since a position of the X-ray 
15 camera 3 in the Iz direction caused by the apparatus constant 
and the camera moving mechanism 32 is already known . Therefore, 
the true SOD can be exactly computed by using the following 
equation (6) . 

True SOD = SID/P (6) 
20 When the thus computed SOD is applied to the equations 

(1) to (5), the X-ray camera 3 can be tilted, while keeping 
the viewpoint and the fluoroscopic magnification factor in 
extremely exact level. 

A computing method utilizing a correlation function 
25 describing a correlation between image information before and 
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after the image is moved may be used for computing a movement 
amount of the marked part on the screen. 

Operation of the X-ray fluoroscopic apparatus when the 
sample table 2 is moved up and down in the z-axis in a state 
that the X-ray camera 3 is tilted to a given angle <|) with respect 
to the optical axis L of X-rays, will be described with reference 
to Fig. 3. 

When the operator operates the operation board 7 in a 
state that the X-ray camera 3 is tilted to issue a command to 
move the sample table 2 in the z-axis by the z-axis moving 
mechanism 25, the axis control unit 6 responds to the command 
and drives the z-axis moving mechanism 25. At the same time, 
the axis control unit 6 automatically drives the yT-axis moving 
mechanism 24 to keep the viewpoint. 

Specifically, the viewpoint before the sample table is 
moved in the z-axis direction can be kept by moving the sample 
table 2 by a distance Ayt in the y-axis in Fig . 3 where a movement 
amount of the sample table 2 is Az by the z-axis moving mechanism 
25. The distance Ayt can be computed by using the following 
eguations (7) and (8) . In the figure, 

ASOD = Az/cos<|) (7 ) , 

then, we have 

Ayt = Az (sin<|)/cos<|>) = Az-tan<|> (8) 
Accordingly, the viewpoint before the movement in the 
z-axis is kept in a manner that when the operator operates the 
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operation board 7 in a state that the X-ray camera 3 is tilted, 
to thereby move the sample table 2 in the z-axis, the yT-axis 
moving mechanism 24 is automatically moved by a distance Ayt 
according to its movement amount Az . With this function, even 
5 when the sample table 2 is moved in the z-axis in order to change 
the magnification factor in a state that the X-ray camera 3 
is tilted, the center of the visual field of the X-ray camera 
3 does not change, and only the magnification factor of the 
fluoroscopic image is changed. 

10 According to the vertical position relation among the 

moving mechanisms for the sample table 2 in the instant 
embodiment, the rotatingmechanism 23 is locatedunder the y-axis 
moving mechanism 21 and the x-axis moving mechanism 22, and 
it rotates the sample table 2 together with both the y-axis 

15 moving mechanism 21 and the x-axis moving mechanism 22. 
Therefore, even if the rotating mechanism 23 is rotated after 
the operation board 7 is operated to drive the y-axis moving 
mechanism 21 and the x-axis moving mechanism 22 to thereby fix 
the visual field of the X-ray camera 3, the position relation 

20 between the X-ray camera 3 and the rotating mechanism 23 is 
left unchanged. This fact brings about an advantage that the 
visual field is not changed irrespective of the mechanism 
rotation. 

In the embodiment mentioned above, the optical axis L 
25 of X-rays is oriented in the vertical direction, and the moving 
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mechanisms and the rotating mechanism, which are for the sample 
table 2, are vertically arranged. Alternatively, the optical 
axis L of X-rays is oriented in the horizontal direction, and 
the moving mechanisms and the rotating mechanism, which are 
5 for the sample table 2, are laterally (horizontally) arranged. 

As seen from the foregoing description, the viewpoint 
and the fluoroscopic magnification factor of the X-ray camera 
which are set before the X-ray camera is tilted are kept as 
they by automatically driving a dedicated moving mechanism, 
10 which is provided separately from a moving mechanism for moving 
the sample table in the x-axis and the y-axis directions, and 
a z-axis moving mechanism, when the X-ray camera is tilted. 
With this feature, there is no need of operator's adjustment 
of viewpoint and the fluoroscopic magnification factor when 
15 theX-ray camera is tilted. Further, the coordinates determined 
by driving the moving mechanism for the positioning the table 
in the x-axis and the y-axis directions before the X-ray camera 
is tilted can be used as they are even after the X-ray camera 
is tilted. 

20 Also in the invention, when the sample table is moved 

in the z-axis in a state that the X-ray camera is tilted to 
a desired angle, the viewpoint of the sample is kept at its 
position set before the sample table is moved in the z-axis 
direction by automatically moving the dedicated moving 

25 mechanism provided separately from the moving mechanism for 
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moving the sample table in the x-axis and the y-axis direction. 
Therefore, any adjustment of the viewpoint of the sample is 
not required for the operator even if he/she moves the sample 
table in the z-axis with the intention of changing the 
5 fluoroscopic magnification factor in a state that the camera 
is tilted. Also in this case, the coordinates on the sample 
table that are determined by driving the moving mechanism for 
the positioning the table in the x-axis and the y-axis directions 
before the sample table is moved in the z-axis, can be used 
10 as they are even after the table is moved. 
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